We analysed 56 video consultations provided in a 5-month period by two endocrinologists from the tele-endocrinology clinic of a tertiary teaching hospital in Brisbane. The patients were suffering from type 1 or type 2 diabetes, and 41% of them had at least one diabetic complication. Their mean age was 51 years and 45% were female. The consultations were provided to ten cities located 210-1800 km from Brisbane. A questionnaire was developed for analysing the video visits. It comprised 26 questions, arranged in six sections: (1) Patient characteristics, (2) Reason for referral, (3) Procedures and findings, (4) Recommendations, (5) Telehealth logistics, (6) Consultant's opinion. In 66% of consultations a nurse accompanied the patient. The specialist requested the nurse to perform a physical examination in 18% of these cases. No change in medications was made in 36% of the consultations. The most frequent recommendations were requesting laboratory tests (75%), insulin dose adjustments (39%) and referrals to an allied health professional (13%). Out of 56 consultations, the specialists indicated the need to perform a physical examination for 12 patients that was not possible remotely. However, they requested an in-person (face-to-face) visit for three patients. Nevertheless they believed that in 34% of the cases they could have made a better decision if the consultation had been in-person. Video consultation can substitute for a large proportion of in-person specialist consultations for people with diabetes who are referred to endocrinology specialists.
Introduction
Managing diabetes is complex and costly, and remains a challenge in many countries. Adequate access to high quality care is required to improve the outcome of this disease, but there is marked disparity in access to care between urban and rural residents. 1 Residents of rural and remote areas suffer from lower quality of diabetes care. 2 Telemedicine can improve access to health care services, especially for people living in remote and rural areas. Despite the growing popularity of telemedicine for improving access to care, little has been published on the nature of consultations provided remotely via videoconferencing. Several studies have analysed physician-patient interactions, but they have all focused on the content of verbal interactions 3, 4 or the behaviours of each party. 5, 6 We are not aware of studies on the process and elements of teleconsultation from a clinical point of view.
The aim of the present study was to examine the practice of using videoconferencing for remote consultation of people with diabetes who were referred to an endocrinology specialist by their general practitioner (GP), and analyse the process of care provided for them.
Methods
The consultations provided by two specialists in the teleendocrinology clinic of the Princess Alexandra Hospital (PAH) were studied. The endocrinologists were asked to complete a questionnaire for all the diabetic patients they saw remotely in eight consecutive clinic sessions, from February to June 2013.
A telehealth studio was established in 2009 in this clinic as part of the state's telehealth network. The clinic provides specialist consultations through videoconferencing to remote and rural cities in Queensland, as far as 2000 km from Brisbane (Figure 1 ). The telehealth studio in the diabetes clinic is equipped with a videoconferencing unit (990MXP, Tandberg) and an 81-cm flat-screen display. The unit provides a wide-angle view of the room, and the camera can be controlled locally by the provider and remotely by the recipient (Figure 2 ). Remote sites are equipped with similar devices.
Administration and coordination
The patients were normally referred to the diabetes telehealth clinic by their GP. A diabetes nurse educator checked the patients' records and contacted the patients one week before the telehealth appointment to remind them of the forthcoming video consultation and the necessity for some blood tests. At the remote site, a nurse often accompanied the patient. She provided the patient's latest clinical data, if not communicated beforehand, and performed any physical examinations under the direction of the specialist if required.
The patients' data were accumulated and maintained partly in hardcopy at the provider site and partly electronically through an electronic patient record which is accessible through the Queensland Health IT network. After a series of specialist consultations, when satisfactory blood glucose level achieved, the patient was referred back to the GP for regular follow-up. Ethics permission was not required for the study. 
Analysis
To examine any associations between the characteristics of the patients and the specialists' perceived suitability for videoconferencing, we carried out a cross-tabulation using a standard package (SPSS, version 21). The chi-squared test was used to test for significance.
Results
A total of 56 video consultations were analysed. The patients were aged 14-81 years (mean 51). The characteristics of the patients are summarised in Table 1 . Of the 56 video consultations, 46 (82%) were review consultations and 10 (18%) were new consultations. In 37 (66%) cases, the patient was accompanied by a nurse whereas in 16 (29%) cases the patient was alone or with a family member at the remote site. In three cases, the patient was not present at the consultation and the case was discussed with a nurse or a family member.
Physical examination
In 49 consultations (88%) no physical examination was performed. In seven cases, the nurse physically examined injection sites, patients' feet and cardiovascular system as requested by the specialist and reported back to him. In three out of seven patients for whom the specialist asked for a physical examination, a new important sign was detected that it was believed would influence the management plan.
Management of the patients
The patients' management plan was confirmed by the specialists in 21 (37%) of the consultations with no change needed. In the remaining 35 consultations, the medications of the patient were changed in terms of initiation, dose adjustment, change regimen or cessation of one or more medicines ( Table 2) . Apart from medications, the specialists made several recommendations for the patients as shown in Table 3 .
Follow-up
The specialists arranged for a follow-up visit through video consultations for 48 (86%) patients. The follow-up consultations were requested for the following 2-52 weeks (mean 11). For three patients (5%), the specialists needed to arrange an in-person consultation for optimum management of their condition.
Technical performance
During the 56 consultations, one video problem occurred (loss of video during the consultation). No audio, connectivity or other type of technical problem occurred.
Access to clinical data
The specialists had access to the patients' clinical data in various forms such as hard copy (25; 45%), electronic patient records (14; 25%), asking the patient verbally (11; 20%), forms sent by fax (6; 11%), visually through the screen (5; 9%) or received via email (2; 3%). For 22 patients (39%), the specialists did not have access to all the clinical data they needed, and in 12 cases (21%) they needed to perform a physical examination that was not possible via video consultation.
Specialists' opinions
The specialists believed that the necessary physical examination could be performed adequately by a GP or a trained nurse in 100% and 96% of the cases, respectively. Nevertheless, they stated that they could have made a better decision in 19 consultations (34%) if it had been an in-person encounter. No significant difference was found between the specialists' opinion on the possibility of making better decision and the baseline characteristics of the patients (i.e. age, gender, type of diabetes, treatment plan or having diabetes complications).
Discussion
The present study showed that in a high proportion of cases the specialist endocrinologists were confident with their recommendations for patients with diabetes made via videoconferencing. The inability to perform a physical examination was not a limiting factor. The specialists thought that the discussion with the patient, in addition to access to clinical data, was adequate for conducting a consultation remotely. Also, the specialists believed that GPs and nurses could safely perform any required physical examination on behalf of the specialists. All of the recommendations made for the management of diabetes could be enacted remotely. Although the specialists thought that in 34% of the consultations they could make a better decision if the consultation was inperson, they actually needed to see the patient in-person only in 5% of the cases. This decision could be regarded as a trade-off between the quality of care, and the cost or inconvenience of taking a long trip by the patients to attend a conventional specialist clinic. Long distances between patients and major hospitals can make telemedicine the only choice for patients who otherwise would not have access to specialist care. The present findings complement those from a previous study which analysed the process of conventional diabetes consultation. 7 The process analysis of in-person diabetes consultations showed no change in medication of the patients in 32% of the cases, which is similar to the value in the present study (37%).
It appears that no single patient characteristic is a significant predictor of the suitability of telemedicine for outpatient diabetes consultations. The results of the present study support the alternative model suggested by Toledo et al. 8 to increase access to specialist care for people with diabetes who are living in remote and rural areas. An initial video consultation is an acceptable alternative to an in-person interaction. If a physical examination is considered necessary, the specialist can either arrange a follow-up consultation in person, or arrange for a local practitioner to perform the requisite examination. Although videoconferencing is often used in the clinical management of diabetes, there are few published reports of such activities. Most publications on telemedicine for diabetes report patient education, remote monitoring and improving self-management.
The present study had certain limitations that might reduce the generalizability of the results. The data network used was highly reliable but similar networks may not be available in all countries. Also the study design did not allow us to identify any potential cases in which the management of patients was suboptimum. Studies with more rigorous design, such as reliability studies or clinical trials comparing telemedicine with in-person consultations, are needed to assess the safety of clinical management of diabetes via telemedicine.
Conclusion
Process analysis of video consultations of people with diabetes showed that most of the elements of specialty consultation could be performed remotely. The inability to examine the patient physically does not seem to be a limiting factor. Video consultation can substitute for a large proportion of in-person specialist consultations for people with diabetes who are referred to endocrinology specialists.
